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ATTACHMENT 1 

SAMPLING AND ANALYTICAL PROCEDURE FOR TOT~L ORGA~IC ACIDS 

SAMPLING PROCEDURF.S 

_The san~les were collected in Bendix Elcctrost~~~c Prccipitator tube~, at a 
- flaw rate of from 4.8S cfm to 8.$-S dm (the flow rates on each unit varies) 

for a period of from 3 to 4 hours . The tube can be capped and stored until 
.ready for . <>nalysis. .. 

ANALYSIS 

The collected. sample was extracted from the ESP tube by a minimum vol um~ of 
chlorofor111. Since the abietic acid is not yolatile, the excess solvent is 
evaporated by a stream of dry air . The condensed extract is transferred to 
a one milliliter volumetric flask and diluted to volume~ 

A portion of the sa~ple is then tr~nsferred to a clean dry infrared cell 
(0.2 mn thickness) and run against a solvent blank on a Beck~an IR4 Infra red 
Spectrophotometer. Peaks at 2.95, ).4, 5,85 and 7. 2 microns \':ere observed 
but the s.8SJ!L peak was most sensitive and characteristic of the abietic 
and other organic acids. The slope of a standard curve for _the conrnonly 
found acid~ was similar and the total acid is reported as the qucintity of 
abietic <1cicJ. 8)' gas chromatography of the .estcrHicd acid mixture·, the 
abietic acid constitutes a major portion of the extracted acids. There are 
not significant amounts of. other intcrferring substances. 
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J\TIACHMENT 2 

SAMPllllG fl!:O AHAL YS Is roR p INENE 

SAHPLIUG PROCEDURES 

The sample is collected on a NIOSH charcoal collection tube which is mounted 
in the exhaust flow of a Bendix Electrostatic Prccipitator to remove inter­
fcrring aerosals . 1he charcoal sample is taken at a rate of one liter per 
niinutc for a period of 3-4 hours. The tube can be capped and stored until 
ready for analysis. 

ANALYSIS 

lhe front sc~tion of the charconl tube is desorbed with one milliliter of car­
bon disulficc. The buckup portion of dwrc:oal is run separately and if its 
content is s:·eater than 2o;s, breakthrovsh ,.o~ild be indicated and \·tou ld lead to 
que~tionable results. The charcoal ~1as dc~orbcd for a period of at least one 
hoLJ r . Stan:i:r d solutions of 0(- and IJ pincn<! in carbon disulfide arc pre­
pared and n,.;n ,,µlong with the sam,:>les . 

Microliter a:nounts of the samples were injected into a Model 1200 V;;iriun gc:is 
chron1.::t09ra~'-. \:ith a hydrogen flume ionization detector and a 1/811 x 6 1 

Ca1·bo1,ax 2:." ::;,n chro;nosorb G 60-80 mesh column. The column temperature for 
routine ana~ ys is was 85°c isothermal. For initial exploratory ~iork, the 
colu-nn t-:::-:;;-:t~re was progranrr.ed fro:n room to 200°C and the individual peaks 
\·;ere identif ·;cd by muss spectror.:ctry . · lntcrferring compounds \~ere not present. 
The concentration of pinenc was determined from a r<it'io of peaks of sam~Jes 
to standards. 

For the p:.:r:::::ses of these samples, the O{- and 'f!> ·pinenes were both measured 
end H-e to~ z:' ;:: i ncne concentration was reported. The fo-pinene concentration 
did 11::it exc ·::!(;:; 10/, of the total in any of the samples. 
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TABLE 

\ 
4"- ANO TS-PINENE ANO TOTAL ACIDS 

LOCATION DATE SAMPLE TOTAL SAMPLE 
PER I OD S/\M!'LE II 

TIME 
(MIN) 

Gr;,dc1· end by li-17-75 L1:05P - 7:55P 230 19 
I:' 2 & 3 Dryer 4-17-75 7:55P - 11:50P 235 22 

Grader end by 4-17-75 4:10P - 8:00P 230 17 
II 5 t 6 Dryer 4-17-74 8:00P - 11:45P 22S 23 

4-18-74 8:00A - 11 : 45A 225 27 
'i-18-75 · 11 :45A - 3:30P 225 31 

Feeder end by 4-17-75 4:20P - i:OSP 225 18 
II 1 (. · 2 Dryer 4-17-75 8:05P - l1 :SSP 230 24 

Feeder end by 4-18-75 8:10A - 11:50A 220 25 
fl 3 & 4 Dryer 4-18-75 11 : 50A - 3:30P 220 29 

Fe~dcr end by 4-18-75 8:05A - Tl :50A 225 26 
ti 5 & 6 Dryer 4-18-75 11 :50A - 3:30P 220 30 

Grad.er en~ by 4-18-75 8:05A - 11:45A 220 28 
II 7 Dryer 4-18-75 11 :4SA - 3:30P 225 32 ·. 

Feeder end byl 4-17-75 4:25P - 'S:OOP 215 20 
:I 7 Dryer 4-17-75 .8:00P - 11:40F 220 21 

-~·: • 3 
rr.g/m .-

~·rir ppm 

~illigrams of su~stance per cubic meter of air 

part~ of vapor o;~gas per million parts of air 

TOTAL ACIDS 

SAMPLE VOL mg/m3 ·:: 
CUD IC METERS 

46.2 0. 17 
47.2 0.07 

46.2 o. 16 
45.2 0.18 

45.2 0.29 
45 .. 2 0.17 

54.5 0.05 
55,7 0.06 

53,3 o. 12 
53.3 o.o4 

45.2 0.17 
44.2 o.o4 

29.0 0.29 
29.6 0.02 

28.3 0.35 
29.0 1.25 

' 

d. ANO (3 Pl~n!E lrype of Wood 
Dried 

SA.V.PLE VOL 
I ppm ~-.-:, I l I TERS 

I 
I I o. i 5 I :Jougias Fir 230 

235 o.68 I !' " 
' • 

230 0.20 " ti 

27.5 0 .07 " ti 

225 0.31 ti ti 

225 0. 13 ti ti 

' I 

225 1 .41 I tt It 

230 1.97 ' It ti . 
! 
; 

220 1.JO I II tf 

220 1.32 I ti " 
I 

225 1.00 tt II 

220 0.94 tt ti 

220 c.07 I It ti 

225 0.04 tt It 

I 1 3/4 hrs 215 0.15 

I 220 0.34 White Fir 
6 1/4 hrs · . Oougl as Fir 
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TABLE II 

PAST HISTORY OF SYMPTOMS 

work Ke1ateo !:>ymptoms or 
Symptoms or Complaints Other Acute PAST HISTORY OF Complaints-- Related to Medical Symptoms 
Past or Veneer Dryer Problems or Allergic Related to Throat Eye Nose Cough 

Shift Present Emissions -~_9rnplaints llistorv Emissions Irritation Irritation Irritation 
Related to Veneer Dryer Emissions 

Day Shift COPD - 3 Chest COPD - 5 Poll ino- ·chest Smoke-3 Smoke-11 Smoke-10 Smoke-2 
(n = 30) Hay Fever -ii Symptoms - 2 Misc. - 2 sis .- 3 ·Symptoms-5 Dust-1 Oust-4 Oust-2 (7%) 

Misc. - 5 Heacache \ ( 17%) 4/30 15/30 12/30 
1rritation-2 ( 13%) (50%) (40%) 

.. 

Swing Shift Foreign body COPD - 1 COPD - 2 Po11ino- Chest Smoke-3 Smoke-9 Smoke-s· Red 
(n s 29) in eye - 2 Hay Fever - 2 Misc. - 5 sis - 6 Symptoms Oust-2 Oust-5 0 l.St-2 cedar 

Misc. - 4 Headache - l Red Cedar 4/29 5/29 14/29 Red dust-1 
dust ( 14%} (17%) (48%) cedar Snioke-5 
allergy-~ - dust-1 6/29 
Epoxy Glt e 8/29- c2a} 
allergy- (28%) 

TOTAL COP0-7 Po111no- . 9/59 9/59 29/59 20/59 8/59 
. sis-9 (15%) {15%) (49%) (34%) (14%) 

n • 59 Others~J 
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TABLE IU 

PULMONARY FUNCTION RESULTS 

U.S. PLYWOOD-CHAMPION 

-----~------------.--------------------------------------~-------------------------------------,---------------------------
' I ) . : 
: PRE-SHIFT POST-SHIFT I 

------------------~-------------------------------------,,------------------------------·------+-----------------·---------
' I I 
I I I USP - DAY SHIFT 1 FVC FEV1 O MMEF75 • FVC FEV1 o · MMEF ,•Pred. Pred. Pred. 
I • 25- I • 25 75 ~ .. , .. F 

-------------------:_~:-~~:_~~~----~:-~~:~-. ~ . ____ t~_1:i:E:rJ: l.1 .. l~ _1).:~A. :.L ___ l~ _f!.1.:~~L.L __ J:~ -~r~~<L.L_L~~~------~:~~·-~---~~~:~~--
NON-SMOKERS 

1 
2 
3 
4 

" 5 
6 
7 
8 
9 

10 

-MEAN 

SMOKERS 

11 
12 
13 
14 
15 
'16 
17 

MC:AN 

_, 
I 

·:6. 1-5 (96) 
:5.15 (113) 
:5.40 (120) 
:6.30 {130) 
:s. 10 (105) 
:4.85 (109) 
:5.30 (102) 
:6 .85 (133) 
:5.85 {107) 
:3. 75 ( 79) 
I 
I 

:5.47 
I 
I 
I 
I 

' I 
I 
I 
I 

.:3. 75 ( 97) 
:4.50 (104) 

.:5.00 (102) 
_:s~ 1a 9 98) 
:4. 45 {107) 
:3.28 ( 68) 
:2.65 (101) 
I 
I 
I 
I 

:4. 12 

5.20 (118) 
4.25 (134) 
4.35 (132) 
5.35 (143) 
3. 90 ( 115) 
4.10(117) 
4. 27 (101) 
4. 95 ( 129) 
4.60 ( 111) 
2.55 ( 76) 

4.35 

3. 10 (112) 
3.52 (111) 
3.85 (109) 
4. 15 (112) 
3.48 (114) 
2.52 ( 75) 
1.33 ( 61) 

3. 14 

, , I 

I I 
I I 

5.84 (128) 5.95 ( 93) 4.85 (110) 5.07 (111) : 6.39 
3.53 (119} 5.65 (124) 4.25 (134) 3.20 (108) : 4.54 
4.02 {121} 5.25 (117) 4. 35 (132) 4. 24 (128) : 4. 50 
6.06 (153) 6.05 {125) 5.20 (139) 5.62 (142) : 4.85 
3.75 (121) 5.00 (103) 3.50 (104) - l 4.87 
4. 41 (114) 4.95 (112) 4. 10 (117) 4.30 (111) : 4.43 
3.64 ( 79) 5.40 {103) 4.35 (103) 3.64 ( 79) : 5.22 
4.41 (115} 6.50 (126) 4.95 (129) 3.86 (101) 5. 14 
3.92 ( 94) 6.00 {110) 4.40 (106). 3.09 { 74) 5.47 
1.34 ( 43) 3.95 ( 83) 2.60 ( 77) 1.33 ( 42) 4.77 

4.09 
I 
I 

: 5.47 4.26 3.82 
I 
I 
I 
I 
I 
I 
I 
I 

3.42 (121} 3.55 ( 92) 2.85 (103) 2.64 ( 94) 3.85 
': 2. 59 ( 80) 4. 55 (105) 3. 35 { 105) 2.12 { 66) I .4.33 

l 5.20 (106) 3.80 (107) 2.48 ( 73) 4.92' 
4.30 (1251 5.10 ( 96) 4. 10 {110) 4.63 (135) 5.29 
3.42 (109) 4.45 (107) 3.48 (114) 2.87 { 91) 4.15 
1 .96 ( 61} '3.30 ( 69) 2.50 { 74} 1.85 ( 58) 4.79 
0.62 ( 22) 2.60 ( 99) 1.42 ( 65) 0.72 { 61) 2.62 

2.72 

I 
I 
I 
I 

: 4.11 3.07 2.47 
I 
I I 
I I 
I I 
I I 

4.40 
3.16 
3.30 
3.75 
3.38 
3.50 
4.23 
3.83 
4. 15 
3.35 

2.77 
3. 18 
3.54 
3.72 
3.05 
3.38 
2. 17 

4.55 
2.97 
3.32 
3.95 
3. 11 
3.86 
4.63 
3.83 
4.19 
3. 15 

2.82 
3.23 
3.42 
3.43 
3. 14' 
3.20 
2.80 

.. 
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TABLE II! 

PULMONARY FUNCTION RESULTS 

U.S. PLYWOOD-CHAMP ION 

USP SWING SHIFT PRE-SHIFT POST-SHIFT 

MMEF Pred. Pred. Pred. 
FVC FEVl. o MMEF FVC FEVi.o 25-75 FVC FEV1.o MMEF 

(% Pred.) (% Prelf.) 25-75 (l Pred.) · (% Pred.) (% Pred.} 25-75 
(% Pred.) 

SMOKERS 

18 4. 98 {113) 2.74 ~ 86) 0.98 ( 31) 4. 85 ( 110) 2.85 f 89) 1.04 ~ 33~ 4.42 3.20 3. 19 
19 4.65 (101) 2.68 76) 1. 00 ~ 30) 4.98 (102) 2.81 ( 80) 1. 01 30 4.89 3.51 3.38 
20 4.82 ( 98) 3.95 ( 98) 3.66 84) 4.60 ( 95} 3.85 ( 96) 3.75 { 82) 4.83 4. 02 4.58 
21 5.95 (157) 4.75 (145) 3.97 ( 99) 5.95 (157) 4.70 (144) 3.86 ( 96) 3.79 3.27 4.03 
22 5.30 (103) 4.20 (102) 3.64 ( 81) 5. 15 ( 100) 4. 00 ( 97) 3.31 ( 74) 5.15 4. 13 4.49 
23 6.30 (115) 5.35 (119) 5.62 (115) 6.18 (112) 5 .45 ( 122) 5.84 (119) 5.50 4.48 4.90 
24 4.45 ( 93) 2.95 ( 85) 1 .65 ( 46) 4.15 ( 90) 2.75 ( 79) 1.56 ( 44) 4.62 3.46 3.55 
25 5.73 ( 99) 5.00 (110) 5.29 (112) 5.40 ( 94) 4.90 (108) ·5.95 (126) 5.77 4.53 4.73 

MEAN 5.27 3.95 3.25 5.16 3.91 3.29 
, 

NON-SMOKERS 
26 4.35 !105} 4.02 (120) . 4.53 {118) 4. 33 (105) 3. 90 (116~ 3. 97 (103) 4.14 3.35 3.85 
27 3.90 98~ 3.48 ~110) 4.53 ~127~ 3.75 ~ 94) 3.40 (107 4. 42 ~ 123) 3.99 3.17 3.58 
28 6.10 105 5.13 113) ': 4. 97 104 6.17 107) 5.13 (113} 4. 96 104) 5;79 4.56 4. 77 
29 5. 35 ( 111) 4.19 (122) 3.53 (107) 5.45 (123) 4. 19 (121) . 3.47 (105) 4.84 3.45 3. 29 
30 5.20 ~114~ 4.35 ~128) 5.29 ~153~ 5 .06 ~ 111 ~ 4.35 ~128) 5.95 ~172~ 4.57 3.40 3.46 
31 5 .77 122 4. 55 120) 3.93 94 5. 75 123 4 .55 120) 4.00 96 4. 73 3. 79 4. 18 
32 5.85 (108} 4. 87 (114) 4.74 (104) 5.70 (105) 4. 77 ( 111) 4.82 po6} 5.42 4.28 4.54 
33 

. . 5. 93 ( 111) 4. 70 (110) 4.30 { 93) 5.55 (104) 4. 50 (105) 3.90 84) 5.35 4.29 4.63 

MEAN 5.31 4.41 4.48 5.22 4.35 4.44 
' 

....... i .. . 



U.S. PLYWOOD CHAMPION 

Statistical 
' Mean Mean % Change lnterpreta'tion 

te~ory Pre-Shift Post-Shift Over Shift E Value ( E < 0.05 is Sig.) 
Y. 
in-Smokers 

FVC 5.47 5.47 % > o. 9999 Not Significant (NS) 
FEV l+.35 4.26 2. 07% 0.1045 NS 
MMEF . 4.13* 3.82 - 7. 51% 0.0327 Significant 

mokers 
FVC 4.12 4.11 - 0.24% 0.8602 NS 
FEV 3. 14 3."07 - 2.23% 0.1814 NS 

I MMEF 2. 72 2.42* -11.03% 0.2132 NS 

j DAY-TOTAL 
FVC 4.91 4.91 0% 0.9447 NS 
FEV 3.85 3.77 - 2.08% 0.0312 Significant 
MMEF 3.57* 3. 28~ · - . 8.12% 0.0105 Significant 

SWING 
Non-Smokers 

FVC 5.31 5.22 - 1.69% 0.1563 NS 
FEV 4.41 4.35 1.36% 0.0510 Near Significant 
HMEF 4.48 4.44 - 0.89% 0.7573 NS 

Smokers 
FVC 5.27 5.16 - 2.09% 0.1627 NS 
FEV 3.95 3.91 - 1.01% 0.4468 NS 
MM.EF 3.~5 3. :.;9 + 1.23% o. 7229 NS 

SWING-TOTAL 
FVC 5.29 5.19 - 1. 89% 0.0386 Significant 
FEV 4.18 L...13 - 1. 20% 0.0775 .Near Significant 
MMEF 3.86 3. 35 0% 0.9523 NS 

ALL NON SMOKERS --FVC 5.40 5.36 - 0.74% .4605 NS 
FEV 4.38 4.30 - 1. 83% 0.0191 Significant 
MMEF 4.29* 4.11 - 4.20% 0.0610 Near Significant 

ALL SMOKERS 
FVC 4.73 4.67 - 1. 27% 0.1744 NS 
FEV 3.57 3.52 - 1.40% 0.1296 NS 
MMEf_ 3.02 2.94* .. - 2.65% 0.4151 . NS 

GRAND TOTAL 
FVC 5.10 5.04 - 1.18% 0.1482 NS 
FEV 4.01 3.94 - 1. 75% 0.0046 Significant 
MMEF 3. 72* . 3.58* - 3.76% 0.0461 Significant 

* Note: One or more observation not used because its pair missing. 


